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(57) ABSTRACT 

A system that includes a tandem access controller (TAC) 
coupled to the PSTN, Where the TAC alloWs a subscriber to 
set-up and change the con?guration of the phone line or other 
communications device, including selective call forwarding, 
using the Web. The TAC is coupled internally to the PSTN in 
a local service area and is outside the central o?ice of the 
subscriber. A calling party makes a ?rst call to the subscriber 
using the subscriber’s public telephone number. The TAC 
receives the ?rst call prior to the call reaching the subscriber’s 
terminating central o?ice, Which in some cases avoids a toll. 
The TAC then carries out the subscriber’s instructions for the 
?rst call, such as making one or more second calls using 
telephone numbers different from the subscriber’s public 
telephone number. When the second call is ansWered, the 
answering phone is connected by the TAC to the caller. 
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TANDEM ACCESS CONTROLLER WITHIN 
THE PUBLIC SWITCHED TELEPHONE 

NETWORK 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/426,279, ?ledApr. 30, 2003, entitled “Branch 
Calling and Caller ID Based Call Routing Telephone Fea 
tures,” which is a continuation-in-part of US. application Ser. 
No. 09/565,565, now US. Pat. No. 6,574,328, ?led May 4, 
2000, entitled “Telephone Call. Control System for the Public 
Switched Telephone Network,” both documents being incor 
porated herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to telephone services and, in 
particular, to a system for allowing a subscriber to select 
features of the subscriber’s telephone service and to various 
novel features that can be selected. 

BACKGROUND 

[0003] People have used various means for limiting inter 
ruptions due to the telephone. In the past, people used switch 
boards and secretaries to screen incoming, or inbound, calls. 
Voice mail systems took over some of this role both in the 
home and in the central o?ice. Today, there are web-based 
companies managing 3rd-party call control, via the toll 
switch network, which allow users to enter call control infor 
mation through a web portal. There are also edge devices in 
each of the public telephone company’s central of?ces which 
provide local control, but offer an extremely limited number 
of features and do not provide true 3rd-party call control. 
[0004] The web-based toll systems provide good user inter 
action but they are not economical and cannot take advantage 
of local number portability because they do not provide local 
control and connectivity. 
[0005] The Public Switched Telephone Network (PSTN) 
consists of a plurality of edge switches connected to tele 
phones on one side and to a network of tandem switches on 
the other. The tandem switch network allows connectivity 
between all of the edge switches, and a signaling system is 
used by the PSTN to allow calling and to transmit both calling 
and called party identity. 
[0006] Until now, optional features were provided by the 
local service telephone company (telco) through the edge 
switch at the central of?ce (CO). It was not possible to provide 
optional features through any other means. Control of these 
features was done through the ?rst party (calling party) or the 
second party (called party), or worse yet, manually by calling 
the business of?ce. 
[0007] In the past, numerous devices have been built that 
allow the connection of two lines together at an edge switch. 
These devices can be used to add features to a telephone 
network by receiving a call on one line and then dialing out on 
another line. The problem with these devices is that, because 
they are connected through an edge switch, transmission 
losses and impairments occur, degrading the overall connec 
tion. In addition, signalling limitations prevent full control, 
by the subscriber or the system, over the call. 
[0008] A preferred embodiment of the inventive system 
described herein connects at the tandem, thereby eliminating 
these problems. 
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[0009] In the edge devices residing in the PSTN central 
o?ices, the 1st party (the calling party) has numerous features 
available (dialing options). The 2nd party (called party) also 
has options available such as call forwarding, but these fea 
tures typically require access from the ?rst or second party’s 
device and are extremely awkward to program. The user 
interaction is not only awkward, it is limited and requires 
interaction with the telephone company to provision them. In 
other words, past systems for provisioning, meaning addition, 
modi?cation, or control of telephone features, required a 
subscriber to make the feature selection through the tele 
phone business of?ce. Central of?ce workers would then 
implement the provisioning under request of the business 
o?ice. 
[0010] Call Forwarding is one popular provision. There is 
signi?cation transmission degradation for Call Forwarding to 
take place. The calling party pays for a call to the edge device, 
and the edge subscriber, the called party, pays for the call to 
the forwarding number. For enhanced inbound call control to 
occur, a direct 3rd-party call control means is needed. 
[0011] A variety of services have arisen to address the 
problems mentioned above. Many of these systems allow the 
called party to make changes to his/her call forwarding 
attributes which do not allow direct 3rd-party call control. 
These services provide good user interaction, some via the 
internet, but they rely upon the toll network through the use of 
“800” numbers. 
[0012] This requires the subscriber to pay by the minute 
and does not allow the subscriber to take advantage of number 
portability in order to obtain 3rd-party call control. There are 
other toll network mechanisms for remote call forwarding. 
For example, MCI offers a service where the customer can 
remotely change the forwarding target number for “800” 
numbers. Contacting the ultimate end-user before terminat 
ing the ?rst incoming call is similar to the manner in which 
“800” credit calls and collect calls are processed, but these are 
not done at the local subscriber level. 
[0013] In addition to these toll services, there are edge 
devices that perform some of the same services. Edge devices 
such as phones and PBXs that include voice mail, inter-active 
voice response, call forwarding, speed calling, etc ., have been 
used to provide additional call control. These devices allow 
the phone user direct control over incoming and outgoing 
calls. The disadvantage of edge devices is that they add cost, 
degrade voice and transmission quality, can be dif?cult to 
program, are not easily programmed remotely, can require the 
user to pay for two lines, provide lower quality of service, and 
cannot provide the same level of functionality as a system that 
controls the PSTN directly. There are Voice Over Internet 
Protocol (VoiP) products emerging that provide better user 
interfaces and control but they do not take advantage and 
voice quality of the PSTN. 

SUMMARY 

[0014] A system for allowing a subscriber to remotely con 
trol features is described herein along with various telephone 
features that may be programmed into the system. A sub 
scriber may be any customer using the telephone service, in 
contrast to employees of the PSTN who may use special 
communication networks within the PSTN. 
[0015] The present invention adds direct control of third 
party call control features, but does not suffer from any of the 
disadvantages listed above, and allows the subscriber to man 
age his/her telephone system in a dynamic and exceptionally 
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useful manner that is not currently available through the exist 
ing PSTN. The invention allows enhanced direct third-party 
call control features, such as selective call routing and remote 
dialing, to be added to the PSTN (Public Switched Telephone 
Network) using local call control and providing dynamic 
provisioning of the system by the subscriber. Direct 3rd-party 
control means that the ability to provision the 3rd-party fea 
tures is directly available to a subscriber, eliminating the need 
to go through the telephone company (telco) business o?ice. 
[0016] In one embodiment, the system includes a proces 
sor, referred to herein as a tandem access controller (TAC), 
connected to the PSTN, where the TAC allows a subscriber to 
set-up and make immediate changes to the con?guration of 
his or her phone line or other communications device. In one 
embodiment, the TAC subsystem is connected internally to 
the PSTN in a local service area and is outside the central 
o?ice of the subscriber. A calling party makes a ?rst call to the 
subscriber using the subscriber’s public telephone number. 
The TAC receives the ?rst call prior to the call reaching the 
subscriber’s terminating central of?ce, which in some cases 
avoids a toll. The TAC then carries out the subscriber’s 
instructions for the ?rst call, such as making one or more 
second calls using telephone numbers different from the sub 
scriber’s public telephone number. When the second call is 
answered, the answering phone is connected by the TAC to 
the caller. 
[0017] The TAC provides features, selected by the sub 
scriber, to all edge switches connected to the PSTN tandem 
switch. Connecting directly to the PSTN tandem switch (or 
embedding the system into the tandem switch) eliminates the 
signal degradation problems previously described. 
[0018] In one embodiment, the system allows provisioning 
of features via the internet under direct control of the sub 
scriber. Recently, several products have been introduced that 
provide a means of controlling features via the public interne. 
However, all these devices fall short in that they require the 
subscriber to obtain an “800” number or some other number 
that requires the subscriber to pay a toll charge each time a call 
is made. The present invention connects locally, so no toll 
charges are incurred. 
[0019] The web-enhanced services in one embodiment of 
the invention coexist with and overlay the local phone service 
at the local level, thereby providing good economics and user 
interaction, single number access to multiple subscriber 
devices, connectivity without transmission impairments and 
true, direct 3rd-party call control. 
[0020] The present invention relies upon use of local tele 
phone facilities thereby eliminating all the extra charges as so 
ciated with making toll calls. It also allows the user to take 
advantage of number portability and keep his/her existing 
public phone number. 
[0021] Examples of two features that may be performed by 
the TAC are caller ID (CID) based call routing and branch 
calling. The system allows the subscriber to set up a feature 
where the CID signal is detected within the PSTN and auto 
matically associated with stored information relating to the 
caller. The stored information may have been previously 
entered into a memory within the PSTN by the subscriber via 
the world wide web. The CID signal may be also used to route 
the call to one of more forwarding numbers or to take any 
other action, such as blocking the call. This feature also 
allows the subscriber to use the CID signal to display certain 
information even though the caller may have her CID 
blocked. 
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[0022] Another feature described herein is referred to as 
branch calling, which allows a call to be forwarded to mul 
tiple telephones simultaneously, where the ?rst telephone 
answered terminates the calling of the other telephones (or 
any other end units). 
[0023] The offered features are implemented by software 
programs run by the processing system. 
[0024] The web-enhanced services in one embodiment of 
the invention coexist with and overlay the local phone service 
at the local level, thereby providing good economics and user 
interaction, single number access to multiple subscriber 
devices, connectivity without transmission impairments and 
true, direct 3rd-party call control. 
[0025] The present system relies upon use of local tele 
phone facilities thereby eliminating all the extra charges asso 
ciated with making toll calls. It also allows the user to take 
advantage of number portability and keep his/her existing 
public phone number. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 illustrates the tandem access controller 
(TAC) in one embodiment of the present invention connected 
to the existing PSTN tandem switch, the TAC providing fea 
tures for the subscriber’s telephone as requested by the sub 
scriber via the web. 
[0027] FIG. 2 illustrates a system similar to FIG. 1 but 
showing multiple tandem switches and TACs and also show 
ing how the subscriber may, in additional to using the stan 
dard telephone, make phone calls using Voice Over IP via a 
conventional digital telephone. 
[0028] FIG. 3 is a ?owchart of one method that a person 
may use to set up a subscriber account and to designate 
features the subscriber would like for his/her telephone. 
[0029] FIG. 4 is a ?owchart of a method that can be per 
formed by the TAC in response to the subscriber (or other 
service) controlling the TAC, using the web (or other packet 
based system), to change the subscriber’s telephone provi 
sioning or perform another function, such as make aVoIP call. 
[0030] FIG. 5 is a ?owchart of a method that can be per 
formed by the TAC in response to an inbound call to the 
subscriber. 
[0031] FIG. 6 is a ?owchart of a method performed by the 
subscriber and the TAC when the subscriber desires to make 
an outbound call via the web or using a conventional tele 
phone. 
[0032] FIG. 7 illustrates a system, using the TAC, that 
allows wireless cell, phones to obtain the same provisioning 
options as the conventional telephones. 
[0033] FIG. 8 illustrates a system, using the TAC, that 
allows fax and modem calls to bene?t from the provisioning 
offered by the TAC. 
[0034] FIG. 9 is a ?owchart ofpossible scenarios using the 
caller ID based feature. 
[0035] FIG. 10 is a ?owchart ofpossible scenarios using the 
branch calling feature. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0036] FIG. 1 shows a tandem access controller (TAC) 10 
that allows an authoriZed subscriber 12 to establish 3rd-party 
control criteria for calls to the subscriber’s telephone 14 (hav 
ing a “public” phone number that callers dial). In one embodi 
ment, the TAC 10 is a programmed processor. The TAC 10 
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may use any combination of hardware, ?rmware, or software 
and, in one embodiment, is a conventional computer pro 
grammed to carry out the functions described herein. 
[0037] The TAC 10 is connected to or inside the conven 
tional PSTN tandem switch 16 such that calls may ?ow 
through the TAC 10 in the same manner as the existing PSTN 
tandem switch, except that additional 3rd-party features are 
applied to the call. As is well known, PSTN tandem switches 
are exchanges that direct telephone calls (or other tra?ic) to 
central o?ices 17,18 or to other tandem switches. Details of 
the operation of the existing phone network may be found in 
the publication entitled “New Net SS7 Tutorial,” by ADC 
Telecommunications, copyright 1999, incorporated herein by 
reference. Additional details may be found in the numerous 
books describing the PSTN. 
[0038] The PSTN tandem switch 16 directs a ?rst call (from 
the calling party 20 to the subscriber’s phone 14 using the 
subscriber’s public phone number) to the TAC 10, which in 
turn places a second call, subject to 3rd-party control infor 
mation, to the subscriber’s “private” phone number without 
yet terminating the ?rst call. The TAC 10 is connected within 
the subscriber’s local service area so calls from TAC 10 to the 
subscriber do not incur a toll. When the subscriber 12 termi 
nates (or answers) the second call, the TAC 10 terminates the 
?rst call and connects it to the second call, thereby connecting 
the calling party 20 to the subscriber 12. Hence, the calling 
party essentially calls the TAC 10, using the subscriber’s 
public phone number, and the TAC 10, after processing the 
call using the selected features, calls the subscriber, as appro 
priate, using the subscriber’s private phone number and con 
nects the two calls. The process is transparent to the parties. 
[0039] The TAC 10 is connected inside the PSTN in the 
sense that it is not an edge device such as a PBX or central 
o?ice (CO) switch because it does not connect directly to 
subscribers. Rather, it redirects calls to subscribers. The TAC 
10 provides intelligent interconnection between a calling 
party and a subscriber. 
[0040] The reader should keep in mind that although only 
one tandem switch 16 is shown in FIG. 1, the invention will 
apply equally well to a network of tandem switches, as shown 
in FIG. 2. FIG. 2 also illustrates how the subscriber can make 
calls using voice over IP via a conventional digital telephone 
21. 
[0041] FIG. 1 illustrates the preferred method for an autho 
riZed subscriber to modify the 3rd-par‘ty control criteria by 
means of the world wide web 22 (and web server 23) using an 
internet browser. By “authorized” we mean a subscriber who 
is registered and has logged-in with appropriate security and 
password controls. The subscriber 12 interacts with the web 
22 via the Internet to quickly and easily specify the enhanced 
3rd-par‘ty call control features. Web 22 then relays this infor 
mation, in appropriate form, to the TAC 10. Preferably, the 
link to the TAC 10 uses a secure protocol. Examples of fea 
tures that can be selected by the subscriber include: condi 
tional call blocking, call forwarding, call altering, time of day 
conditions, day of week conditions, follow-me, caller recog 
nition/password, caller ID, call screening/retrieval from voice 
mail, speed dialing, interactive voice response, and speech 
recognition. Any other feature could be added. These features 
can be implemented in the TAC 10 using known software 
techniques since such features are known. Message outgoing 
call control includes: click-to-dial calling and group calling/ 
messaging. 
[0042] The invention may also include ivr/vm/voverip. 
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[0043] FIG. 1 uses a public internet portal connected via a 
data link to the TAC 10 or other interface system. As a regis 
tered subscriber, a user logs onto the portal (FIG. 3) and is 
granted access, allowing the user to make additions or 
changes to features such as speed calling, call forwarding, 
selection of such descriptors as time of day, busy status, caller 
ID status, etc. A user-friendly web page leads the subscriber 
through the various procedures and available features. The 
selections made by the subscriber are translated into provi 
sioning data and transmitted to the TAC 10. The TAC 10 in 
turn keeps track of incoming and outgoing calls based on this 
information. 
[0044] The subscriber can also program a set of the call 
control features via a telephone link in the event a data link 
connection is unavailable. 
[0045] FIG. 4 is a ?owchart of actions that may be taken by 
the TAC 10 in response to the subscriber (or other service) 
controlling the TAC, using the web or other packet-based 
system, to change the subscriber’s telephone provisioning or 
perform another function, such as make a VoIP call. 
[0046] FIG. 5 is a ?owchart of actions taken by the TAC 10 
in response to an inbound call (using the subscriber’s public 
phone number) to the subscriber. Examples of some of the 
actions taken by the TAC 10 are: 

[0047] Receives SS7 data indicating an incoming call 
[0048] Stores phone numbers downloaded from provi 

sioning system 
[0049] Charts identity of calling party 
[0050] Checks time of day 
[0051] Stores lists of numbers in groups used for pro 

cessing incoming calls 
[0052] Places outgoing calls in response to incoming 

calls according to information downloaded on the data 
link. 

[0053] Incoming call data is received by the TAC 10 from 
the tandem switch 16. The TAC 10 processor checks calling 
and called numbers, class of service, time of day, number 
lists, etc. In some cases additional data is gathered from the 
calling party via a DSP (Digital Signal Processing) system 
and stored in the system memory. The DSP system is used to 
play call progress tones and voice announcements as 
required. Voice announcements can be played through the 
DSP system. In response to the call data, an outgoing call to 
the subscriber 12 may be placed back through the tandem 
switch 16 by TAC 10. The TAC 10 links the two calls and 
monitors the connection. 

[0054] Information about the call may be collected by the 
TAC 10 and sent to the subscriber or a 3rd party for display. 
Such information may be the length of the call or information 
used to bill the subscriber for the use of the system. The 
provisioning system can also collect control information 
from a 3rd party and relay it back to the TAC 10, which will 
then affect the call accordingly. 
[0055] FIG. 6 is a ?owchart of actions taken by the sub 
scriber 12 and the TAC 10 when the subscriber desires to 
make an outbound call via the web or using a conventional 
telephone. When using the web to place a call, the subscriber 
may simply click a name on the computer screen 26 using a 
mouse. 

[0056] FIG. 7 illustrates a system, using the TAC 10, that 
allows wireless cell phones 28 to obtain the same provision 
ing options as the conventional telephones 14. A local cell 30 
and a cell switch 32 are also shown in FIG. 7. 
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[0057] FIG. 8 illustrates a system, using the TAC 10, that 
allows fax and modem calls to bene?t from the provisioning 
offered by the TAC 10. The TAC 10 may interface the ISP 36 
through the Web 22. 
[0058] One embodiment of the invention alloWs a sub 
scriber to vieW the current state of his/her telephone via the 
Internet. Internet is a term of art by Which We mean an inter 
connection of packet sWitched netWorks. Prior to this system 
there Was no Way for a user to examine the status of a tele 
phone line. Recently, several products have been introduced 
that provide a means of examining the voice message boxes. 
[0059] An internet portal is connected via a data link to the 
TAC 10. When a user logs onto the Internet portal and is 
granted access to an individual subscription, the user can 
examine the status of calls/ features. This information is trans 
mitted from the TAC 10 to the Web portal and translated into 
user vieWables. The TAC 10 keeps track of incoming and 
outgoing calls based on this information. 
[0060] The TAC 10 may be implemented using conven 
tional processor hardWare. The connection to the tandem 
sWitch 16 may be as simple as a telephone circuit, since the 
TAC 10 receives an incoming call from a caller and processes 
the call. Devising the softWare/?rmWare use to control the 
TAC 10 is Well Within the capability of those skilled in the art 
since the various control features that can be made available 
are generally already knoWn. 
[0061] Certain advantages that can be obtained using the 
invention include the folloWing: 
[0062] Web-Based Telecom Navigator 
[0063] Manage Incoming Call Control 

[0064] Conditional Call Blocking/ForWarding/Alerting 
[0065] Time-of-Day, Day-of-Week, FolloW-Me, Caller 

Recognition/Password, Caller ID, etc. 
[0066] Call Screening/Retrieval from Voice Mail 
[0067] Interactive Voice Response and Speech. Recog 

nition 
[0068] Manage Outgoing Call Control 

[0069] Click-to-Dial Calling 
[0070] Group Calling and Messaging 

[0071] Web-Based Billing 
[0072] Web-Driven Personal Communications Manage 
ment 

[0073] Cost-Effective Single Phone Number Access 
[0074] On-Line “Personal Digital Assistant” 
[0075] On-Line “Telcom Navigator” 
[0076] Inspired User Interaction 
[0077] Secure and Reliable Technology 

[0078] Cost-Effective Single Phone Number Access 
[0079] CLEC Status 

[0080] Free Local Calls, Incoming Calls (not 800 Toll 
Service) 

[0081] Retain Current Number (Local Number Portabil 
ity) 

[0082] LoW-Cost Calling Throughout LATA 
[0083] Flat-Rate Foreign Exchange 
[0084] Single Installation Covers Entire LATA 
[0085] VoIP Toll-Bypass 

[0086] Compatible With Existing Devices, Standards 
[0087] Standard DTMF and VoIP Phones 
[0088] Wireless Phones 
[0089] Standard Wired/Wireless and PIM BroWsers 

[0090] Web-Based Personal Digital Assistant 
[0091] CentraliZed and Consistent Personal Data 

[0092] Build Once, Use AnyWhere 
[0093] Private/Public Phone Directories and Calendars 
[0094] “Post-It” Style Annotation of Numbers 

Sep. 20, 2012 

[0095] 
[0096] 

endars 

[0097] 
[0098] 

[0099] 
[0100] 
[0101] 

[0102] 
Pilot) 

[0103] 

Web Dialing 
Click-to-Dial from Web Pages, Directories, Cal 

Multiple Phone List Management 
Uni?ed Messaging 

Voice Mail Access, Prompts, Alert Via Web 
User Interaction 
Expected Behavior 

Compatible With Familiar Products (e.g. Palm 

Commonality BetWeen All Wired and Wireless 
[0104] Mode Based De?nition and Selection. 

[0105] Vacation, Dinner Time, Go AWay, Family Call 
Waiting 

[0106] Templates 
[0107] Learning Modes 

[0108] Persona-Based User Interaction Design 
[0109] Speech, recognition 
[0110] WindoWs drag and drop 

[0111] Automatic Data Capture 
[0112] Build Phone List Based on Collected Usage 

Information 
[0113] Drag and Drop Into Lists 

[0114] Secure and Reliable Technology 
[0115] Separate Web-Site and Link GateWay 

[0116] No Direct External Access to GateWay 
[0117] Additional Security Layer 
[0118] No Denial-of-Service to Voice Links 

[0119] VoIP Link Degradation Detection 
[0120] Automatic Cutover to PSTN 

[0121] E-Commerce Security 
[0122] Billing Encryption 

Caller ID Based Call Routing 

[0123] One advantage of using TAC 10 is its ability to 
enhance caller ID information. Caller ID is a common feature 
Where a calling party’s telephone number is transmitted to the 
called party’s telephone so it can be displayed on a small 
display screen in the telephone. This caller ID information is 
provided by the calling party’s central of?ce sWitch. Signal 
ing System No. 7 (SS7) is a global standard for telecommu 
nications and de?nes the procedures and protocol by Which 
netWork elements in the PSTN exchange information (includ 
ing the caller ID) over the telephone netWork for call set up, 
routing, and control. In some telephone sets, including Wire 
less telephones, the name of the caller associated With the 
telephone number is also displayed on the called party’s dis 
play screen. 

[0124] TAC 10 can use this automatically generated caller 
ID signal to provide an enhanced set of caller ID related 
features. One such feature is the association of the standard 
caller ID information With additional information, about the 
caller stored in a memory addressed by TAC 10. The 
enhanced caller ID information provided through TAC 10 
provides a valuable tool to the subscriber in handling incom 
ing calls. The basic caller ID information, such as the caller’s 
telephone number and name, can still be sent to the subscrib 
er’s phone and displayed in a conventional manner While the 
enhanced caller ID information may be displayed on the 
phone display or on the subscriber’s computer monitor via the 
Web. 
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[0125] The caller ID signals, pursuant to the SS7 protocol, 
are detected by TAC 10 When a calling party calls the sub 
scriber using the subscriber’s public telephone number, as 
previously described. TAC 10 then uses the basic caller ID 
data to address a look-up table (LUT) containing any addi 
tional information that the subscriber has entered into the 
LUT’s memory locations for association With that caller ID 
data. FIG. 8 shoWs such a LUT 40 Within or connected to TAC 
10. 

[0126] In one example, the subscriber may identify a pro 
spective calling party’s telephone number to TAC 10 via the 
Internet and then associate the number With any other infor 
mation for storing in LUT 40. Such other information may be 
all the possible callers using the calling telephone, personal 
information regarding the calling party, billing information, 
business information, account numbers, past discussions With 
the caller, or any other information. When TAC 10 detects the 
caller ID signals, TAC 10 addresses LUT 40 and doWnloads 
the retrieved information to the subscriber’s telephone dis 
play or to the subscriber’s computer via the Web. Since TAC 
10 (including LOT 40) stores this additional information, the 
subscriber is not required to personally provide processing or 
memory devices for this feature. 
[0127] Multiple subscribers use the same TAC 10 and LUT 
40 but only the memory locations in LUT 40 authorized for 
access by a particular subscriber are available to that sub 
scriber. 
[0128] A subscriber may program TAC 10 using the various 
means described previously to perform any number of fea 
tures on an incoming telephone call based upon the caller ID 
data. Such features include forWarding a call associated With 
that particular caller ID data to one or more other telephones, 
or blocking calls associated With that particular caller ID data. 
Such calls may be forWarded or blocked only at certain times 
or on certain days as requested by the subscriber. All of the 
other features previously described may also be applied based 
upon the caller ID. 

[0129] When the calling party elects to block her caller ID 
information, displaying the caller’s number and name on the 
subscriber’s telephone may violate the privacy act, so such a 
restriction should be programmed into the system. HoWever, 
TAC 10 may still use the caller ID information for various 
legal purposes. For example, the subscriber may not Wish to 
receive phone calls from a particular phone number or calling 
party. The subscriber may transmit to TAC 10 the caller ID 
information (e. g., the telephone number and/ or the name) and 
instruct TAC 10 to either forWard the call, block the call, or 
transmit any additional information from LUT 40 to the sub 
scriber’s phone display or computer monitor for screening the 
caller. 

[0130] If caller ID information does not exist, such as 
Where the local telephone company does not offer caller ID, 
TAC 10, When receiving the incoming call, can transmit an 
automatic message to the caller to enter identi?cation infor 
mation. TAC 10 then uses that information to address LUT 40 
to identify any associated information in LUT 40 for trans 
mission to the subscriber. TAC 10, in a recorded or simulated 
voice, can request the caller to enter her phone number via the 
telephone keypad. Alternatively, TAC can request that the 
caller speak her name or number, Which Would then be played 
to the subscriber or converted to text or a code by TAC 10 to 
address LUT 40. Alternatively, the caller can enter a personal 
identi?cation number or any other type of code (e.g., the 
caller’s name) via the keypad, Which Would identify the caller 
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to TAC 10. Once obtained, the caller ID information entered 
can be used to route the incoming call via TAC 10 in any Way 
programmed by the subscriber. Call routing can be based on 
time of day, the caller ID, any Web input instructions, a direc 
tion by the calling party itself, or any other variable. 
[0131] This technique is contrasted With 800-type services, 
Which are reverse long distance services requiring the oWner 
of the 800 number to pay for the incoming call. With 800 
numbers, the caller ID must be unblocked to identify the 
amount of the toll. With the inventive technique, even blocked 
caller ID calls can result in information about the caller being 
transmitted to the subscriber or used by TAC 10 to selectively 
perform a function. 
[0132] FIG. 9 is a ?owchart of various scenarios that may 
be carried out using the caller ID feature. 
[0133] In step 50 of FIG. 9, an incoming call is received by 
TAC 10, as previously described, by a calling party calling the 
subscriber’s public telephone number. In all embodiments 
described herein, the end unit called may be a residential 
telephone or other communication device connected to the 
PSTN via a central of?ce, such as a computer, fax machine, or 
other communication device. The services provided by TAC 
10 may be for residential telephone service or for business 
telephone service. 
[0134] In step 52, using the SS7 protocol, TAC 10 detects 
the caller ID signal (CID), if any. Even if the calling party has 
a blocked CID, the CID is still transmitted to TAC 10; hoW 
ever the blocked caller ID cannot be displayed on the called 
party’s telephone. If the CID is detected, the process contin 
ues to steps 54 and 56, Which determine Whether the CID is 
associated With any data in a look-up table. Existing data in 
the look-up table associated With the CID indicates that the 
caller is a previous caller. If caller ID information is knoWn 
Without ever previously receiving a call from that party, the 
additional information can still be entered into the look-up 
table, and the calling party Will be treated as not a neW caller 
in step 54. 
[0135] Assuming the caller has information stored in the 
look-up table, this additional information is retrieved by TAC 
10 and displayed on a Web page (step 58) that is accessible by 
the subscriber via the Web. In addition, the caller’s name and 
telephone number may also by displayed (step 60). The infor 
mation may also be transmitted to the subscriber’s telephone 
for display. 
[0136] In step 62, TAC 10 performs any programmed func 
tion on the call, such as forWarding the call to the subscriber’s 
private telephone number or another number. 
[0137] The placing of the second call by TAC 10 causes the 
called phone to ring (step 64) as Well as causes the CID and 
additional information to be available to the subscriber (step 
66) on the subscriber’s telephone display. When the sub 
scriber ansWers the phone, TAC 10 completes the connection 
betWeen the tWo parties. 
[0138] The retrieved information from LUT 40 that is trans 
mitted over the Web may appear as a screen pop-up on the 
subscriber’s monitor. This CID information can then be 
revieWed and edited to include neW information about the 
caller provided during, the call. The subscriber then doWn 
loads this edited information to TAC 10 so future calls from 
the same caller Would display the neW information. 

[0139] In step 54 if it is determined that the CID informa 
tion is not associated With any existing information in the 
look-up table, TAC 10 determines Whether the CID is blocked 
(identi?ed in the SS7 protocol) in step 68. If the CID is not 
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blocked, then the CID information is transmitted to the sub 
scriber’s telephone when TAG 10 places the call to the sub 
scriber’s private number (or any other forwarding number), 
and the CID is displayed on the subscriber’s phone. 
[0140] In step 68, if it is determined that the CID is blocked, 
TAC 10 will prompt the caller, via a recorded message or a 
simulated voice, to press the appropriate touch tone buttons to 
unblock the CID (step 70). For example, TAC 10 may be 
programmed to detect that a “1” key is pressed by the caller to 
unblock CID and then treat the CID information as 
unblocked. Alternatively, the caller may be required to call 
back after pressing the proper touch tone keys to unblock the 
CID in a conventional way. 
[0141] In step 72, ifthe CID is now unblocked, the CID is 
obtained from the caller in step 74. The process also goes to 
step 74 if, in step 52, the CID is not initially obtained. 
[0142] In step 76, TAC 10 determines whether the CID 
signal has been provided by the calling party from either the 
automatic CID signals or from the caller manually entering 
the caller’s telephone number, name, or PIN, as previously 
described. If yes, then in step 54 TAC 10 uses the CID infor 
mation to determine whether the caller is a new caller, and the 
remainder of the process continues as previously described. 
[0143] In step 72, if it is determined that the CID remains 
blocked after TAC 10 has prompted the caller to unblock the 
CID, then in step 74 it is determined by TAC 10 is step 77 
(after reviewing the subscriber’s programmed instructions) 
whether the subscriber is accepting blocked calls. If yes, TAC 
10 then places a call to the subscriber’s private number or any 
other number identi?ed by the subscriber, and puts the 
blocked call through. The blocked CID information would 
not be transmitted to the subscriber’s phone. 
[0144] If the subscriber’s instructions are to not accept 
blocked calls, then in step 78 the blocked call is not forwarded 
to the subscriber’s phone, or the blocked call is sent to voice 
mail.Voice mail may be a memory internal to TAC 10, or TAC 
10 may transmit a special code to the subscriber’s phone that 
automatically causes the call to be routed to a private voice 
mail system. 
[0145] As seen, as long as the caller ID data received by 
TAC 10 has information associated with it in the look-up 
table, the stored information can be transmitted to the sub 
scriber even if the caller ID is blocked. Further, even blocked 
caller IDs can still be used by TAC 10 to perform a routing 
function on the call. The caller ID feature may be imple 
mented by a software program run by the processing system 
in TAC 10. 
[0146] Because the conventional blocked CID information 
provided by the phone company is never displayed to the 
subscriber, the tagging system does not violate the privacy 
act. Known features such as call trace (where CID is provided 
to law enforcement people), or call return (where the blocked 
caller can be called back) have established a legal precedent 
that it is ok to use blocked CID information for certain pur 
poses as long as the caller ID is not disclosed to the called 
Party 

Branch Calling 

[0147] Branch calling is an enhanced telephone feature not 
believed to be provided on today’s public telephone networks. 
This feature can be easily provided using TAC 10. 
[0148] Branch calling is a technique where a caller places a 
?rst call intended for a called party to TAC 10. After receiving 
the call, TAC 10 looks up the call handling instructions pro 
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grammed into TAC 10 by the subscriber via the web, via the 
telephone, or via any other technique. One set of these 
instructions is branch calling, which instructs TAC 10 to 
simultaneously call any number of different telephone num 
bers programmed into TAC 10 by the subscriber. The called 
phone numbers may be any combination of local, long dis 
tance, or cellular numbers. 

[0149] When a party answers one of the ringing lines, the 
answering party is connected to the calling party, and the 
other calls are abandoned. 

[0150] For branch calling to operate in the most desirable 
manner, the system must detect that a call has been answered 
in order to terminate the calls to the other telephones (or other 
end units). Accordingly, some form of answer supervision 
must be present. Answer supervision is implemented inside 
the PSTN but generally not available to private networks 
(e.g., PABXs). Since SS7 signaling supports answer supervi 
sion, it is easy for this branch calling feature to be provided 
through TAC 10 since TAC 10 is connected inside the PSTN. 
[0151] Prior art systems without answer supervision must 
call each forwarding number sequentially, whereby after a 
certain number of preprogrammed rings, the calling stops and 
the next number is called until someone answers the phone. 
Because a ringing time-out must occur before the next call 
can be tried, an unrealistically long delay can occur before the 
call is placed to the proper telephone and ?nally answered. In 
contrast, the present invention allows TAC 10 to ring all the 
numbers simultaneously so the call can be answered quickly. 

[0152] It is desirable that the answer supervision signaling 
not be delayed so that the calling and called parties may be 
connected quickly when the call is answered and so that 
during the delay time two parties do not answer two different 
ringing phones. 
[0153] FIG. 10 is a ?owchart of some scenarios in branch 
calling, whereby an incoming call to TAC 10 causes TAC 10 
to place at least two new calls simultaneously and, when one 
of these phones is answered, the remaining calls are aban 
doned. 

[0154] In step 80 of FIG. 10, TAC 10 receives an incoming 
call. 

[0155] In step 82, TAC 10 looks up the routing instructions 
for the DNIS (Dialed Number Identi?cation Service) and 
caller ID (if any). The DNIS identi?es the number that was 
called, and the caller ID (CJ D) identi?es the calling telephone 
number and sometimes the caller. DNIS works by transmit 
ting the touch tone digits to TAC 10. A subscriber for TAC 10 
may program. TAC 10, as previously described, to perform 
any number of functions based upon the DNIS number, the 
CID, the time of day, or based upon any other factor. Such 
instructions may be stored in a look-up table addressed by the 
subscriber’s public phone number (identi?ed by the DNIS 
number). Since multiple subscribers will be using the same 
TAC 10, TAC 10 needs to know what number was dialed in 
order to perform the function on the call selected by the 
subscriber. 

[0156] In step 86, TAC 10 identi?es the features to apply to 
the incoming call. If the instructions are to block the call, then 
TAC 10 blocks the call in step 87. In the present example, it is 
assumed that the feature the subscriber wants to apply is a 
branch calling feature where two telephone numbers are to be 
called by TAG 10. 
[0157] In step 88, TAC 10 generates a ring back tone to the 
caller to indicate that a telephone is ringing. 
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[0158] In step 90, TAC 10 places a call to a ?rst telephone 
number, Which causes the called phone to ring (step 92). 
Parallel operations are performed for a second phone number 
in steps 93 and 95. 
[0159] In step 96, it is determined by TAC 10 Whether the 
?rst phone has been ansWered using ansWer supervision sig 
naling provided by SS7 (step 98). 
[0160] In response to the ansWer supervision signaling, 
TAC 10 abandons the other call to the second telephone (step 
100). 
[0161] In step 102, TAC 10 completes the phone call by 
connecting the calling party to the ansWered telephone. This 
process may be applied to other than telephones, such as 
computers or other types of communication equipment. 
[0162] In step 96, if the call is not ansWered after the ring, 
it is determined Whether the other telephone has been 
ansWered (step 104). If not, the tWo phones continue to ring. 
[0163] If it is determined in step 104 that another telephone 
has been ansWered (i.e., the ansWer supervision signal has 
been received by TAC 10), the call to the ?rst telephone is 
abandoned (step 106). 
[0164] The same operation is performed With respect to the 
second telephone call in steps 108-112. 
[0165] Any number of telephone calls may be simulta 
neously placed by TAC 10 in response to a branch calling 
instruction. 
[0166] In step 86, if the instructions programmed by the 
subscriber are to block the call, then TAC 10 blocks the call in 
step 116. 
[0167] While particular embodiments of the present inven 
tion have been shoWn and described, it Will be obvious to 
those skilled in the art that changes and modi?cations may be 
made Without departing from this invention in its broader 
aspects and, therefore, the appended claims are to encompass 
Within their scope all such changes and modi?cations that fall 
Within the true spirit and scope of this invention. 

1-18. (canceled) 
19. A method of executing user control criteria for routing 

of calls from a ?rst communication netWork through a second 
communication netWork, Wherein the second communication 
netWork is different from the ?rst communication netWork, 
comprising the steps of: 

providing a controller With access to at least the ?rst and 
second communication netWorks, Wherein at least one 
of the ?rst or second netWorks is a packet netWork con 
?gured to support voice over IP (V OIP), the controller 
con?gured to receive signaling messages indicating a 
?rst call from the ?rst communication netWork to an 
address of a communications device via the second com 
munication network; 

retrieving 3’d-party control criteria from a database to 
Which the controller has access, based on the ?rst call, 
Wherein the control criteria is derived from entries pre 
viously made via a Web server; and 

processing the ?rst call by implementing the 3’d-party con 
trol criteria to route a second call leg in accordance With 
the user control criteria to the address for the communi 
cations device; 

facilitating a connection via the controller betWeen the ?rst 
call and the second call leg, When the call is ansWered, 
thereby, establishing an interconnection in accordance 
With the 3’d-party control criteria. 

20. The method of claim 19, Wherein the second commu 
nication netWork is coupled to a sWitching facility of a net 
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Work comprising edge sWitches for routing calls from and to 
communications devices Within a local geographic area and 
sWitching facilities for routing calls to other edge sWitches or 
other sWitching facilities local or in other geographic areas. 

21. The method of claim 19, Wherein both the ?rst and at 
least the second communication netWorks are packet net 
Works con?gured to support voice over IP (V OIP). 

22. The method of claim 19, Wherein the signaling mes 
sages include a VOIP signaling protocol. 

23. The method of claim 19, Wherein the signaling mes 
sages include the SS7 protocol. 

24. The method of claim 19, Wherein the 3’d-party control 
criteria include security measures. 

25. The method of claim 19, Wherein the controller com 
prises a distributed architecture including one or more sub 
systems. 

26. The method of claim 25, Wherein a subsystem includes 
protocol conversion of VOIP voice packets. 

27. The method of claim 25, Wherein a subsystem includes 
protocol conversion of FAX packets. 

28. The method of claim 25, Wherein a subsystem includes 
a digital processing system. 

29. The method of claim 19, Wherein the address for the 
called party includes an IP address. 

30. The method of claim 19, Wherein the address for the 
called party address includes a telephone number. 

31. The method of claim 19, Wherein the address for the 
called party includes a character string. 

32. The method of claim 19, Wherein the controller termi 
nates the ?rst call. 

33. The method of claim 20, Wherein the switching facility 
performs a class 4 sWitching function. 

34. The method of claim 20, Wherein the sWitching facility 
is a tandem sWitch. 

35. The method of claim 20, Wherein the sWitching facility 
employs a signaling transfer point (STP). 

36. The method of claim 20, Wherein the controller is a 
tandem access controller (TAC). 

37. The method of claim 24, Wherein the security measures 
include the prevention of denial of service attacks. 

38. The method of claim 24, Wherein the security measures 
include no direct access to the gateWay. 

39. The method of claim 24, Wherein the security measures 
include an additional security layer to prevent hacking. 

40. The method of claim 24, Wherein the security measures 
include VOIP link degradation detection. 

41. The method of claim 24, Wherein the security measures 
include automatic cutover to the PSTN. 

42. The method of claim 24, Wherein the security measures 
include conditional call blocking. 

43. The method of claim 24, Wherein the security measures 
include call logging. 

44. The method of claim 24, Wherein the security measures 
include authentication of the calling party. 

45. The method of claim 25, Wherein the connection is 
performed, at least in part, by a subsystem. 

46. The method of claim 28, Wherein the digital processing 
system performs voice recognition. 

47. The method of claim 28, Wherein the digital processing 
system provides call progress tones. 

48. The method of claim 28, Wherein the digital processing 
system performs touchtone detection. 

49. The method of claim 28, Wherein the digital processing 
system provides voice announcements. 

* * * * * 


